Rejection of grafts with no H-2 disparity in TAP1 mutant mice: CD4 T cells are important effector cells and self H-2b class I molecules are target.
Our previous results showed that TAP1 mutant mice rejected heart and skin grafts from donors with no H-2 disparity that express normal density of MHC class I molecules at the cell surface. During rejection, CD4 cells were predominant and essentially, no CD8 cells were found infiltrating the grafts. We hypothesized that TAP1 mutant mice, which developed and matured in an MHC class I-deficient environment, may have selected a repertoire of T cells with distinct reactivity to self class I molecules. The rejection of grafts with no H-2 disparity could be mediated by CD4+ T cells reactive to wild type H-2b class I molecules, or derived peptides, in the context of self-APC. Accordingly, we observed that transplanted TAP1 mutant mice presented a significant amplification of the proliferative T cell response to H-2Kb peptides, indicating that the stimulus with the graft was sufficient to induce peripheral expansion of these T cell repertoires. Therefore, the response to H-2Kb molecules could be a relevant pathway of activating T cells and triggering rejection of grafts expressing normal levels of these class I molecules. To test our hypothesis, we investigate the effect of pre-transplantation H-2Kb peptide-immunization on TAP1 mutant, which were then transplanted with C57BL/6 skin grafts (H-2b). Mice were immunized with a pool of five peptides derived from the polymorphic region of Kb alpha chain, before tail skin grafting. To study the role of CD4+ T cells in the rejection of C57BL/6 skin grafts, mice were in vivo depleted with an anti-CD4 monoclonal antibody GK1.5, and transplant evolution was observed. Sensitization of TAP1 mutant mice with H-2Kb peptides accelerated the rejection of skin grafts. Immunized mice rejected grafts with a MST of 13 days, compared to 16 days for the non-immunized mice (P=0.0089). The significant acceleration of graft rejection, induced by immunization with H-2Kb peptides, indicates that these peptides are capable of mobilizing effector T-cells that participate in rejection. These results support our hypothesis that class I molecules may be a target in the rejection of grafts with no MHC disparity. Depletion of CD4 T-cells resulted in a significant delay in rejection compared with the untreated control group. The MST of skin grafts in the controls was 16 days, whereas CD4-depleted recipients rejected skin grafts with a MST of 41 days (P=0.025). Moreover, some animals did not show macroscopic signs of rejection up to > 100 days posttransplantation. The contribution of CD4+ T cells to skin graft rejection, in our model, may reflect the occurrence of the presentation of H-2b peptides during graft rejection, in the context of self-APC. In conclusion, our results demonstrate an important role for H-2b molecules and CD4 T cells in the rejection of C57BL/6 grafts by TAP1 mutant mice. The low expression of MHC-I molecules on TAP1-/- mice may be determinant in the selection of a T cell repertoire strongly reactive to self MHC class I molecules which probably escapes the control of peripheral regulatory mechanisms.